Immunochemistry of scorpion alpha-toxins: purification and characterization of two functionally independent IgG populations raised against toxin II of Androctonus australis Hector.
We report the isolation and characterization of two IgG populations specific to two synthetic peptides corresponding to two antigenic sites of toxin II of the North African scorpion Androctonus australis Hector. Firstly, thanks to the use of: (1) antigenic homology studies between toxin II of A. australis Hector and toxin III of Buthus occitanus tunetanus, (2) chemical modification of toxin II of A. australis Hector, and (3) prediction of the localization of the four major antigenic sites of scorpion alpha-toxins by the method developed by Hopp and Woods [Proc. natn. Acad. Sci. U.S.A. 78, 3824-3828 (1981)], we have established that the region around the disulfide bridge between cysteines 12 and 63 as well as the stretch of residues 50-59 probably each enclosed an antigenic site. Secondly, the synthetic replicates of these regions linked to Sepharose allowed us to isolate, by immunoaffinity chromatography, two IgG populations from the whole anti-toxin II of A. australis Hector IgGs. Finally, each of these two IgG populations was shown to be specific to one antigenic site as evidenced by the multideterminant effect on the slopes of binding curves developed by Berzofsky et al. [Biochemistry 15, 2113-2121 (1976)]. Furthermore, these two IgG populations were found to be functionally independent and this could be related to the fact that the two regions carrying the two antigenic sites are not close to each other in space and that there is neither steric hindrance nor cooperative effects between them. The association constant of these site-specific IgG populations was calculated and found to be equal to 1.18-5.14 X 10(9) l/mole for IgG anti-site 1 and 1.16-5.62 X 10(9) l/mole for IgG anti-site 2 respectively by Sips [J. chem. Phys. 16, 490-495 (1948)], Scatchard [Am. N.Y. Acad. Sci. 51, 660-772 (1949)] and Steward and Petty [Immunology 23, 881-887 (1972)] representations. The index of heterogeneity of 0.9 for anti-P1 and anti-P2 indicates the purification of essentially homogeneous affinity IgG populations.